Leukaemogenesis, gene interplay, and the role of the haemopoietic environment.
Malignant initiation, leukaemic transformation, and disease progression in haematological malignancies involves a series of mutational events in genes involved in normal housekeeping functions of the cell. These acquired genetic changes can lead to either increased proliferation or a decreased rate of apoptosis, thus allowing expansion of the malignant clone. Although leukaemia can arise as a de novo disease, it has become increasingly clear that therapies, including the use of irradiation and/or chemotherapy, can give rise to malignancy. Therapy-associated myelodysplasia (t-MDS) and therapy-associated acute myeloid leukaemia (t-AML) account for 10-20% of new cases of these diseases. Although these secondary malignancies have been recognised as a clinical entity for nearly 30 years, molecular studies are now pinpointing various regions of the genome that are susceptible to DNA damage by these chemotherapeutic/radiotherapeutic strategies. The detection of new malignancies (both solid tumours and haematological tumours) following allogeneic bone marrow transplantation (BMT) is also providing us with some clues to the nature of leukaemogenesis, particularly with the observation that leukaemia can occur in donor cells postallogeneic BMT.